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Answer ALL the gquestions fully but concisely in your answer book Make sure that you are
writing the coriect paper by checking the seven character rode of the module now

Show all workmgs with the necessary annotations or explanations Do all caloulations to an
accuracy of four decimal places

Question 1

11 Briefly deseribe the two general approaches to determine a ranlang order for the critena
{objectives) 1n a multi-criteria decision model (2)

12 Name four

121 mcasurable

12 2 unmeasmable

criteria that can be relevant when purchasing a car (4)

[6]
Question 2

In this question, provide the missing words only mn your answer bhook

21 The most inportant multi-eritena decision-making methods all use a function
that transforms the measuring the characteristics of one of the competitors to
a figure that reflects the value of this particular competitor (3)

[TURN OVER]



22 When o, represents weights 1n a set, then > | aq7, 15 a weighted

n T a weghted

Question 3

Consider the following matrix of pairwise comparisons

1,00 0,52 0,84 0,44
1,92 1,00 0,64 0,55
1,19 1,56 1,00 0,74
2,27 1,82 1,35 1,00

A:(a,tj)z

mean of the values z;,2 =1, n
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mean and

Calculate the imphed preference vector using the methods below Give the answers to four

decimal places

31 The average of the normalsed columns

32 The geometric mean

Question 4

A famly 15 looking for a house that suits their needs They have already viewed three houses and
then decide to compile a SMART model The chosen criteria are distance from work, distance

from school, age of house, appcarance of housc, and arca of house The weights of the criteria
are 0,12 (work), 0,15 {school), 0,21 (age), 0,22 (appearance), and 0,30 (area)

Scoring functions were prepared for each of the crniteria

The two scoring functions for the distances to work and to school are as follows

where x 15 the distance

The scores for the age of 4 house are as follows

(100 with
120 — 5z wath
Twork(T) = fschooi(Z) = 70 with
100 — 2z with
0 with
\
Age
Age in years | Score
0" to 5 30
5 to 20 100
20" 20

0<z2<h

o<z <10
10<z <15
15<x<20

r>20

[TURN OVER]

(2)
(5]
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The scores for the appearance of a house are as follows

Appearance
Description | Score
Impressive 100
Moderate 60
Ordinary 30

The scoring function for the surface area, z, 1s as follows
0 with 0<z <200
0,2z with 200 < 22 <500

fareal®) =
100 with x > 500
The details of the three houses are as follows
Characteristic | Housel | House2 | House3
Work (km) 4 8 20
School (km) 12 8 4
Age (years) 21 4 10
Appearance Moderate | Ordinary | Impressive
Area (m?) 280 260 400
41 What 1s the value function?
42 Sketch the scoring function for area and briefly describe 1t
43 Determine the value of each of the scoring functions for each of the three

houses Then

calculate the value assigned to each house according to the value function m Question 4 1

Which house swits their needs the best?

Question 5
Consider the following uncompleted errorless matrix of pairwise comparisons

1,00 0,80 =*  *
* 100 * 1,66
1,00 =
* (0,60 0,75 1,00

C= (Cay) =

* *

Complete the matrnx  Any method for finding the nussing elements may be used

[TURN OVER]

(2)
(4)

(9)
[15]

(12}
[12]
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Question 6
61 Which method 15 a special case of the LLS method? What condition 15 necessary for its
application, and why 15 1t preferred to the LLS m these cases? (3)
62 For an A-matix, the equations Db = d can be constructed by using the ndex sets
L., Ly, L Construct the third equation of the A-matnx below using this method
Show the relevant index sets and simplfy the equation’s nght-hand side (9
1,00 1,33 x 066
* 100 * * *
A=(ay) = * 166 100 + 0,30
* * 1,20 1,00 *
250  * = 1,66 1,00
(8]
Question 7
Three people take part o a survey The answers to the questions are measured according to an
open scale The four largest values of each participant are histed n the table below
Participant 1 | Participant 2 | Participant 3
4,5 6,5 25
4.0 6,2 2,4
3,8 5,0 24
3,6 45 2,3
Use the third largest value of each participant as s exuberance value Use these to transform
the participants’ values m the table to a common scale from 1 to U = 3,75 (8)
(8]
Question 8
Five options, A, B, C, D, E, are compared under the four critena Cy, Cs, C3, Cy The preference
vectors are
'O,ISW (0,147 0,187 (0,207
0,22 0,30 0,24 0,21
w; = | 0,17 wy = | 0,15 wy = | 0,19 wy = | 0,15
0,23 0,27 0,29 0,28
0,23 0,14 0,10 0,16
The first three criteria have the same unportance, but the fourth criterium 1s twice as nmportant
than the others Use the AHP to arrange A to E from the best to the worst (8)
(8]

[TURN OVER]
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Question 9

Consider the following version of Barzmlai’s example The object s to vaccinate as many fowl
as possible agamst avian fin  The diagram shows how the arcas arc subdivided and gives the
vanables representing the number of amimals vaccinated m the particular area

Target area
2
Area 1 Area 2 Area 3
1 =121 Ya Y3
Area 21 Area 22 Area 31 Area 32 Area 33
e I3 T4 Ts5 Y3
Area 331 Area 332
6 €Iy

91 Write down the AHP value function that can be derived from this tree (1)
92 Write down the value function that counts all moculated ammals (in 1ts normalised form)  (2)
93 Explain the hypothesis of dwindling values (2)

(8]
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